
STRATUS CONSULTING

Health Benefits of Urban Heat
Island Mitigation

Second International Conference on Countermeasures to
Urban Heat Islands: Berkeley, CA September 21-23, 2009

Prepared by:
David Mills

Stratus Consulting
Boulder, CO

dmills@stratusconsulting.com



STRATUS CONSULTING

Why Should you Care about the Health
Benefits of UHI Mitigation?

 Large at-risk populations
 UHI mitigation can reduce the risk/impact from

multiple public health stressors
 High interest in avoided health impacts

– Easy to understand
– Can be quantified and monetized
– Environmental justice issues
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Direct Health Benefits of UHI
Mitigation

 Urban heat islands affect mortality and
morbidity incidence
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Indirect Health Benefits of UHI
Mitigation

 Urban heat exacerbates other
environmental health stressors
– Air pollution concentrations:

• precursor emissions
• chemical reaction rates

– Water pollution:
• human exposure
• presence/concentration of specific

stressors (e.g., viruses, bacteria)
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Key Concepts and Terms for Health
Effects of Excessive Heat Events (EHEs)

 EHE conditions, by definition, increase the
incidence of adverse health outcomes
– It is not just hot, it is deadly

 EHEs are threshold-driven events
 Thresholds can/will vary by location

– Philadelphia and Phoenix are different
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Typical Exposure-Response Calculation

 Health impact of a stressor is estimated by:

 Where:
– ∆y is the change in incidence
– y0 is the baseline incidence
– β is the estimated health stressor effect
– ΔP is the change in stressor
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Source: P. Kinney, Columbia University
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Mortality Response to EHE Conditions:
Origins of the β
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Source: Hajat et al., 2006
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Estimating the Direct Health Benefits
of UHI Mitigation

 UHI mitigation changes urban temperature
– Changes number of EHE days and severity of

conditions
 Epidemiological studies provide:

– Threshold conditions used to define the EHE
– The the heat-mortality response (i.e., the β )

in EHEs
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Case Study: Philadelphia Health Benefits
from UHI Mitigation/CSO Compliance
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 Study scenario:
– Philadelphia proposing thousands of new

vegetated acres to remedy combined
sewer overflows

– Proposed action is consistent with scale
and scope of UHI mitigation actions

– Range of possible temperature change
estimates from the literature
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Philadelphia EHE-Mortality Reductions
with UHI Mitigation/CSO Compliance
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 Regionally downscaled climate data defines
future baseline weather for 2020-2055

 Range of possible temperature reductions from
literature incorporated into climate data

 EHEs identified
 EHE-mortality calculated using mortality

algorithms from previous work
 Time series of mortality reductions monetized

and discounted for comparison with costs
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Impact of Temperature Change from
UHI Mitigation/CSO Compliance
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 Some days no longer satisfy EHE criteria
 Reduced mortality on remaining EHE days

– Temperature an explanatory variable in
the mortality algorithm for EHE days
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Mortality Results of UHI Mitigation in
Philadelphia
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Benefits of UHI Mitigation in
Philadelphia
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Conclusions: Philadelphia
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 UHI mitigation generates a quantifiable
health benefit by reducing EHE-attributable
mortality

 Monetized health benefits are a significant
part of the total benefits

 Methodology incorporates inputs from
accepted sources
– Peer reviewed studies
– Federal regulatory impact assessments
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Conclusions: General
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 Methodology is transferable
– EHE-mortality relationships have been

evaluated in multiple locations worldwide
– Epidemiological studies not complex

 Incorporating additional benefits requires
additional models (e.g., emissions,
dispersion)
– Potentially significant benefits could be

added using accepted methods
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Final Note: Locations and Populations
Can Prepare for EHEs
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